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用 MATLAB 拟合曲面，得到最佳参数的选取范围。 
 



































In recent decades, with the improvement of computer technology, computational 
fluid dynamics (CFD) numerical simulation method is widely used in many 
engineering fields. There are many parameters which impact performance in some 
complex structure, it is time-consuming that all the parameters be simulated. In this 
thesis, CFD method has been used to study thermal balance of engineering machinery 
and internal flow field of turbo machinery, then used experiment design method and 
data processing tools to optimized parameter combination, finally obtain optimal 
structural scheme. 
The structure of thermal equilibrium system in engineering machinery is complex, 
including many subsystems, and also has lots of thermal parameters. This thesis 
studied on the single radiator of engine cooling systems, then used the Orthogonal 
experiment design method to optimize thermal parameters, including four aspects: 
1. According to a radiator prototype installed in an engineering machinery of 
one factory, built local geometric model with periodic characteristics, used FLUENT 
to simulate. 
2. Combined with the basic theory of convection heat transfer, analyzed internal 
air flow and heat transfer characteristics through the velocity field, pressure field and 
temperature field respectively.  
3. Chose four factors, including wind speed, fin spacing, blinds distance and 
shutters opening Angle, used the orthogonal experiment design method to make 16 
simulation experiments. 
4. Judged the significance of four factors on the effect of flow and heat transfer 
characteristics by range analysis method. Analyzed various factors and levels 
















The structure of components in impeller fluid machinery is diverse and complex, 
the change of flow field involve multiple structure parameters, using traditional theory 
and experiment method is difficult to obtain data of turbulence flow field. In this 
thesis, a juice machine developed by one home appliances company was studied as 
the research object to analysis the internal turbulent flow field, then some data 
processing tools were used to analyze and optimize the structure of components, 
including four aspects: 
1. According to the prototype, simplified machine structure, and established 
three-dimensional geometric model, consulted research methods of mixing flow field, 
used FLUENT to simulate. 
2. Combined with the basic theory of turbulent flow, analyzed the distribution 
of internal flow by studying the macroscopic and microcosmic flow field.  
3. Chose two factors, blade structure and cup shape, then judged the 
significance on the effect of fluid axial velocity at the bottom. 
4. Researched the distribution of flow field by changing blade structure and cup 
shape, analyzed two factors and levels comprehensively, fit surface by MATLAB, and 
obtained the optimal range of factors. 
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